One of the major functions of plant roots is that of supplying the plant with phosphorus (P) and most other essential nutrients. In this capacity, roots provide an interface for P moving from one living system-the soil-into another living system-the plant. Phosphorus moving through the soil-root interface during the process of absorption is subject to the chemical and biological reactions occurring in this zone. These reactions, therefore, play an important role in determining P flux into the root.
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In this chapter, we will discuss the processes and mechanisms involved in both the soil supply of P to plant roots and absorption of P by the growing root system. These processes are interrelated and complex ( Fig. 12-1 ). Given that a plant root is not simply a sink for P, and can alter the physical, chemical, and biological properties of the soil adjacent to it, the extent of these changes and their influence on P flux into the root are considered. Because food and fiber production are vital, the majority of the research has been conducted with agronomic species. Barber (1980) discussed some of the basic concepts presented in this chapter in the previous edition of this monograph. Much has been learned about P dynamics within the soil-root interface during the past two decades, so a significant amount of new information will be presented. For more detailed information, the reader should refer to recent reviews of soil P diffusion (Jungk and Claassen, 1997; Tinker and Nye, 2000) , P uptake kinetics (Nissen, 1996; Reid, 1999) , rhizosphere microbiology (Bowen and Rovira, 1999) , root-induced changes in soil P availability (Hinsinger, 2001) , and mechanistic modeling of P uptake (Rengel, 1993; Claassen and Steingrobe, 1999 ). In addition, readers often will be referred to relevant material within this monograph. We hope that the information presented in this chapter will stimulate new research and ultimately lead to more effective use of both
